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mim. 1 1 

[w^a 3 ] 

fr E»* mi±%±#S <7)m;^jtc-c^m$n. mW;^|^^fi^:«$:f^fc^:t^.7^-'b»m«i±^w3t-r 
mUvy h^^- h^^kii. 

[W*« 5 1 

^mmm-^om-^i^^ji^^. mm^^ y^yvm^^tymmjz-r:hm-^]^^)i^izmm 
^zm\:^^^tym.m^m^ht^^ . mtymm^^'^mi'^izxio. mm^-f y^y^-m 
^^-^ty^WAz-r^b u^)i<D sij-^^^ij ^fifz mm ^ . mtmm mm m^ttx 
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[if*a7i 

Biris#BBmjE(i . mtmtim^Tt^- h(r>xts'mK.x-h ^^it^w^t-t^ m^m 1 
1 0 1 

•y^y'rm^m(DU^-^\ i^'y^(7)^m^mmmmt Lxm^^n^^t^:^WLtir 
1 1 ] 

im^m. 1 3 ] 
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1 0 0 0 1 1 

[0 0 0 21 

ii\ 1 #BSo ) o 

[0 0 0 31 

^un.mi)^h(r>mmMmz^/ v -x^M$:}xfc b 9 > v;^ ^ ^ o n • o f f -y-^ > 

[0 0 0 41 

t\m\.z^ ntim^^t^^^^i3^n!it3'm±.(ommimiix^^^ho 

[ 0 0 0 51 
[0 0 0 61 

± V - xm^ Lxfj:^ mMmm(o-mi:7jit mmmx$)^ o 

m7 iZTs^-tx 9 m?ig^e 1 0 1 ti, )vl iikxi^yry^c 1 n-c«^$:a/c 
m^<r>u~^^7.y ^ . ^\-un.Mi)^h<r>mm,^n!^znmi'^fifz-^n^(Dy 4 X 

^id-^^^^it^xtjy^)^^ 2 xt]y^)^^ 2 ^^rtx^umim^hxti^ti^xti 
mfltv 1 ^mj±Lx~^mE.<D^miiitiv 3 ^^^-r^^^ 7^>xi-^'i i^-^ 6 0 t 

, X4 -y^y^'U^^^U-^ 6 0<Dii!,tl ('=j^fim:^JV 3) ^mJ±LX-^m&(Ommii!,t} 

V4 («i!i^si 0 1 <7)m;t;) ^^^-r^v'J-Xi^^iV-^ 4 0 t^j-^'&^o 

[0 0 0 71 

-etr. -y^^^^'lx^-^ ix-^ 3 0 (±, Sm^li^tcv -X^M$tL7t:M0 SMm 
miJ^hyy'J:^^ {\^:Xr^^z TFETJ tv^^o ) 4t. FET 4 OiatlirW-mitlr^ 

^mmmst^ ^rtmi^soaitj (iP*>4'F^t±itjv 3) ^j/^^-^mst^-s, id i^fet 4 

^ON • OFF»{^§-^-&V^*ji.^- hIC6 1t;6^<b^'2)o 
[0 0 0 81 

— v'j -xp4^'^ i^-ij' 4 0 li. ;^-r -7 i^-^ 3 0 ^^^Lrv'; -X 
^:^'^^_^4 0 iivjfLti^itfmvrL I i(D:k^^i^.iiiir^fz)s6<7)mwLm:iiimmx^R2 1 
^ «i;«aiffljm^R 2 A $ tifzmmmm^z v u -x®^$ ^7t^-«^ y hyy v 

Xi57 (J^jlT^tc rh^^vX^J i:v^9o ) 7i:> h 7 > vX ^ 7 Otii^^J (iP*>tti^ai:^ 

V4) ^^-'^m.'Etfj::hx^i,zvyyi^x^ 7 o^-x-m^^mimm-r^t^^z^ vy 
yv^7^ i^oxtimE. (nw^^mtativ 3) ^> mm'^thmmjL^R2izx^±i-^m 
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C 4 1 ty!}^hfj:^o 
[0 0 0 9 J 

i^^mm^5li. 3^ 2;!5.ij3 >x>-9-C 2 ^ ^ n 7 ^: . 

F E T 4 <7)0 F Fm^'^MLXMWLmWi'lr'Mt ^tX\ FET4(7)ON[i#(-r3^;i/L2;^ 

[0 0 10] 

X> :^-r y f->^-^^^rL P-^ 6 0 ^mj&ir^h U^'^ h I C 6 Hi. ¥rtlI!lJ& 5 <7) 

i^M^^^HI^S 3 {ir^^^ttT^^Jtfc^-^OMf-l^^^'i-icJc.CT^^T'^-x^it (ON • 
OFFmm(7yimm^iZ)3lf^Olimm(r>m^) ^mt^PWU (Pulse width Modula 
t ion) JM^ ^ ^^-r ^ PWM [111^3 4 «»AB#lCil:gifH^^^lli^ 3 3:d^^f^ir^ 
itmn-^<Din-^ ly^)H ^it - r J:t«$iJ ^fifz? WMffi-^ ^ P WM Hl^ 3 

4 tCii^^-iJr^i i:-ey 7 V :^ 9 - V ^^^jo y y V ^9 - Vm^^ 7 h ^«x.-Cv>>2,o 
lO 0 1 1 1 

Mtc, l-^'a. Ix- h I C 6 1 (i. —"mMnU^^Xtiy^ 2 F ET 4 i:<Dr^c7)ii^ 

) F ET 4 $-ON;|:ft«?JC|ttf nrtg^;»C§ $ (o$l9. F E T 4 </)0 NB#iCiott V - 

«EE^^^i->2)-?^^-v*°>7'3 ^^--:^*°>'7°3 ^t-hm^^n^n.&'km^^x 

. PWM|HljS3 4;6^^ffi^$ti-g. PWMM-^O/A^ I^^;UB#<7)mi±^#ff (o^f). PW 
MM-^Oigips^lfilil) L. ai:^jmi±V2 L-CFET4(^<>-'- htC'0t#&-r^7'U K^-Y 
7'laIS&3 6 t ^1ix.Tv>^o 
[0 0 12] 

[0013] 

X. it KM-^^^ HI 1^3 3t±. m^i^^gi 0 \-^<Dxtin,m.v i-hmmm. (c^-e{±4 
. 5v) j^±tr^ab^^^tc, -^(Dmmn^s.^^^^^^n.&^^m^z 3 1 ^am 

IE&3 2;^-'biit^&$ti'S7'f - K/s--y ^^EEi:mi±^^llI^3 3 1 ;0-^cO«mJEVref i: 
<7)^^^±iiliS-t^i<!:-eJticffi#=^^^1-^T^»lii|iif^3 3 3 2:75>^5&<2>o 
10 0 14] 

iSL. ?tt:±i1'itl3 3 3 7i>^^:i^-r^JtM-^<7)'g-^lx^;K±, 7 ^ - K/s: •;/ ^ ^ffi^Mit 
[0 0 15] 

X. pwM[pii^3 4 (i. ^^^bizLxiE-^mifn'ijHr^m.m'^^^n'ik'k^^'r 
4 2 ti)-hti:^o hl. vt^iiipi^s 4 2{±. im.m^(onm.i}^/h 

JtOAi^PWMjl-t^^fiKI-^i ^ tClS^$;aTV^-5>o 
[0 0 16] 

X. 7 7 b;^^ - Mil^3 7{i. -^;i^^?^#iiipi^ 3 3 3 0«^mi±Vref C0A;^^IC 
[0 0 17] 
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vref (i, mm<7)mmz^^xm:kL. m^mi,zmmn.j±izmL<^j:^o 

[0018] 

ffi-^^. Jtic«-t^^lali^3 3 tc^^$-ii:>S>^h-C\ b 7 > v 7> ^ 7 

#I^^K3#BSo ) o 

mt'f^m 1 1 mm^ 9-37545 -^<2^^ (^^^ [0002] ~ [0004] . m 
2, us) 

mWr^m2] 6-335238 "t^fR i^m [0002] - [0005] > 

113) 

mi'f'lcms] #^¥6 - 2 5 0 7 4 7-^<2j# i^m [0 0 1 6] ~ [0 0 1 7] , 

HI) 

[0 0 191 

t^o ^(Dfzid^ mMmm.1 o i (D$)]mtm:^^-i^'^^Lfz'i^ ivy v 7.1^- h mm s 7 

Amr)iL^^^^^-r^nrtgtt>*^'^'2. (I18#bb) „ 
[0 0 2 0] 

L:^^L. ±^(D'mWMM 1 0 1 Uisv^T, V7 hx^ - MHi^S 7 "kmi&ir^ n >r-'> 
[0 0 2 1 ] 

[0 0 2 2 ] 

±tism^mf^ir^fzt6izrj:^fifz^^m(D7.4 v^yvi^^^ v-9x\t. n-nwi^ 

^ - X ^ $|J» f ^ /t A6 OflJ^ M-^ =^ ^^1- a o 
[0 0 2 3 ] 

^LT. %m-^xmz^ wm^miL\z%%'^%i\.fzm^.^.x<^m^Ms±.if. mm^Mj±<D 
MMmxni&<m^^fifz±^mmmim^x±^t^ t^ yy 
m^^fitznmmm(r>n. r ^-t ^ it^muLtznmmnm^^ ^ ^ y ^y ifm^\<zm 

[0 0 2 4] 

tfz^ yy Y7.^-v^^<Dm\'^w±.mz^ ±.^mmmxT^z%^^^^fzT^mmm.^ 

[0 0 2 5] 
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WJSH Z U U O 



— J 2 ^5 O 1} X7 



Arnvrion^ ^ i^ih-t -Sit ^^'-e § >& o 

[ 0 0 2 6] 

[ 0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 
[0 0 3 1 ] 

[0 0 3 2 1 

y^miz-r^m^i^^)^iz^wmi^zmt^^^^ymmm^^zx ^mf^L. co^7Ie»j 

o 

[ 0 0 3 3 ] 

fj:^^ /^°;^^|&^^|^^±, m^i£. y y y'y u y -fn^^ii y y 

^LT^>J:v^L> /N';i'>^M-^:)g.U^$IJfPM-^^A;^fc-r-5>^a« (AND) lll^icj: 
LT ^> J; 
[0 0 3 4 ] 

^(DXd izm^^tifz^^^M<^y^'< y ^y V ^ - \z iKit, yyV7^-Y^ 

^wmm^mK m^^j:7-'v 9 )m^xm^'^^^fzi!b. mm-<^'i^m\z-mm-f^^h 
i)^x^. tfz^ mmmmt\zi,MLx\^^ho 

[ 0 0 3 5] 
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[0 0 3 6] 
[0 0 3 7 ] 

[0 0 3 8] 
[0 0 3 9 J 

^ i^~^i)^hm.%n^izmi>mm^m±^zmm^tifzi7bmmm<7)^:^^y^^^ v~^^m 
^fzm.mmm.^m^Lx x\^^o 

[0 0 4 0] 

mmzmfifz\i^t}i:A^^tiimi^m^^zx%h zti^^x^htzub. A^^ti:nt}m%^zxm& 
m^(DmfitzmwMm.i^w.'ri>zt-h^x^^o 

[0 0 4 1] 

:i(Dx^ ^zTi^mm\%^%k^Lfzm^. ^^-tm-cdv^^o- ]y-^xm%ifmm^Ktzm 

tc{±. filmic y 7 h^iJ'- h^^^St!jf^$-»i:'2)C<t;i^^-e§-i>o 
[0 0 4 2] 

imM^mmir^fzi6omi§.(Dmm] 

[0 0 4 3] 

i^xr i^z^^mffymm^m ^mmt^izumt^o 
im 1 mmr^m] 

mWMMl 0 1 tT.^ •y^y^U^jL]^-^(Dmi^i}^-U^^^^fzlfXi:)^(DX\ z:ix 
[0 0 4 4 ] 
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rn'm-r^mm^^z (oRi-DRn) x^^jiiiE&s i ^^f^L-cA:^$^^/c^:tt5^t-^ 

[0 0 4 5] 

. 5V) -e<7)mM«^ff 9 /^i6t;. SiJi^m 1 
[0 0 4 6] 

H 1 l>zmtX 0 WUmU 1 (DT.^ v^y 3 0 {i. t*£5^^go^>o t 

- b I C 3 1 \z1]^7lX. Y ^.1 Mi^ ^ - y y hmz. AtimEV 1 J; ^%\^W± 

y\-f-vm±.\ ^#i-^o ) ^^^^^^h-r-v7.\yv-7''m^?>^m7LX\^ho 

[0 0 4 71 

i <7) 7'- h ^ -7^111^3 (i. it^im^^tLTtr^;^-- KD4, 3 > r-'^-^" C 4 <^ 

;{»^^F E T 4 <7) Klx^ yfij, ;^ V - K^^^^n > f'^-^- C 4 co-^{igM$ ^i. uyry&CA 
(O'^'^-h^Y E T O V - flj tC®^ $ ti-C -2> o 
[0 0 4 8] 

0^19, 7- b ^ h 7 7 7°[5iS&3 -e{±. F E T 4 7Bf ^(DV-7smt.-bmX?im 

wn.\tLtf^^z.h\zx.^ . -^ly^^y^z M)^x-nw±.N \\zx%n^fi^ -eofi:. fet 

[ 0 0 4 9] 

mm^±js.mm3 3, pwmieii^3 4, ^-^-v^k^-zs 5, y'^i vy 4 y^^s e , v 
y v^^- hmms 7 izm^x. ^\-v^^y-f3 ^if^^-thwi±xi)^^^-v'm±. 
. h;^ h7-;'7'ii]j^3y^^M-r'2.«i±-e*^7'- hmj±^-^a^'«t)ii«;^. ^ 

fthm±.'r)nh. ^^-fKii-x^^^i^^y''] y^^y'm%3^^m^'f^^^'m±.'min^ 

3 8t. m:S^.-^xmzm^\-^fzWi. ^oltt^^^iLL-cw^^y^ h;^^- Ml|j^3 7 
[0 0 5 0] 

7°'J K^-r'/|lI^3 6 (±. PWMia^S 4;i^^tt#&$tL>z>PWM«-^<0/N-f l^^ 

;wB#(7)mi±^#i±-r^/itt-e;& < . v^v^m^(DTn.-y-i^t^^m%'m.^f\^fz^mr=^ 

-T^it i^mm^Jf^XliO 5%) X <0 < FET4;0^~ONS^$tL^ J; 9 

[0 0 5 1] 

t fz . jifcl^mm^^^lall^ 3 8 (± . T J ~Y\zy~\ mffi^^^^efltjp $ :fi >2, - K D 5 h 

. ry - Kn^^- vmi±75^^entjn$^^ i^''^ ^- KD 6 tT^^Cj^ 19 ^ m^'^^-kds, 

[0 0 5 2 J 

-zr-Ynrnt. FET4o^->:4->B#ti, a:^jSE V 1 <^*tj 2 ^ t ^ i9 . -eo 

f^, 3 >x>^C 4 Oj5(mtCt;toTt^^ tCf&Ti-'S/cad, F E T 4 cOO N • 0 F FRif^B^ 
Ci±. 7- h«JEcO:^;6^^f--v- vmi±J: 19 < 4^-5.0 F E T 4 N@^B#il 
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WISH 2UU^ — JZT&OOtJ . 

"9 < ^'So FET436^'ON • 0 F FKij^ LTv>.&B#U{±y- FE 

y^ym^s 6 {C'gt^&^n^o 

[0 0 5 3 ] 

1^3 9 1 «l±^tmiall^3 9 1 ^^^mir^mm^-^iZ'1/t^X. V7bX^-M1^37 

^mf^-r^^yry-^c 3 (Dm^^mM^-^rmn.i- ^ h yyi^'^^ 3 9 3 t/O^^^-So 

[ 0 0 5 4 ] 

mmxii. 4. 5V) ^Sx.T±#t/c7)^S^\ :St/±#^miitJ: i}fg:<f5^$ti/^TPf 

»S-e(±2. 5V) ^ l^-^ 4 0 ti5ii^.$ii:>g) ^ t;0Wtg4"f Wai:^jV 

3<75ji| (^||»ig.Ti±3. OV) J; 0 <iS^$tLTv^-2>o 
[0 0 5 5] 

[0 0 5 6] 

w;6^^0N (0^19. m?Mg 1 75^^^i-a5«?iiGicm^0^{^«^) ^fifzm.m^xmz[i. # 

^ 3 9 3 ^^->*7f :Lfi\zX.^^ ^y'ry^C2(r)^m.-b^m^'^fi. PWMI1II& 
3 4 (i. n >x>-tj-C 3 ^ -eor^. BfrelO^iStl^o T P WMfH-t<7) 

tcr) FET4 ^ON • OFF^K^L^ mMMWl 7 hX^- h-r'2>o 
[0 0 5 7] 

T-'>+hc 3 ^?cmmi±. fip-^. t^#±iipit?3 3 3'-^(7)'fifc^&mj±vref i^mmnmzm-f h 

YET At'^yy Y7.9~ Yi)^h^'^(D7.^ -f- > ^' (0 N • O F F) Klf^lC^^f 1" -5> 

o 

[0 0 5 8] 

3 ^-^mEim#i-^;^^i6iCri-T-^JtOAI=^PWMjt^^^^L. :7°>j K 

y^y^m^z&^zm^-f^o ^^x. ?'NMm^(or:^-7-^iti)^mmr^~7-4it'km 
vy^rmmz m:^»mEEv 2<7)T-*:3.-T^jt^ 1 0 o%t;i5^L. f 

ET4 ^0NH^1--i)o 
[0 0 5 9] 

^LT, PWMIellJ&s 4 ;6^^0PWMlt-tOx^-^'f Jt;^>^~*?ST-'^-T-^i:b^T[aIo/c 

BSo ) o 

[0 0 6 0] 

#BSffiav s75^'T|5$*2t<t^Mx.rTP#LTv^;a(i\ «i±tti±lllll?&3 9 lii. IE 
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-tTT5K a \j \j o o a v> o X} \j 



o 

[0 0 6 1 1 
[0 0 6 21 

FET4O0N • OF FKl{^B#tC!±, 7'- b 7 7 7"[lj^ 3 ^^-^jO^^- bmS^ift^&t 
rj3l9, f-^-y*°>7°3 5 i±. F E T 4 (7)ON@^B#lC(7);^A^^->?mi±^fft#&-C'i^;a 

[0 0 6 31 

i^. *«f^^-e(±. ¥rtlili^ 5 :*^*l&^o^rt#^. PWMIiI^3 4 ^-'fimffl-^^^ 
y 7 h ^ ^ - MsllE& 3 7 ;6^~V 7 h ;^ ^ - h «tgllltl[pli^ 3 9 i)mmm%. % 

[0 0 6 41 

i>i}K 13 4 H^-r«?i^^M 1 a CO J: ^ ^t^IHtllilj^ 3 9 a (C. J^RS, rr>f-'>-9- 
C 5/6^'b^^;g|^P<7)D-yN°X7^ 3 9 5 ^ISltt, mH^tailflll^ 3 9 1 [i. :i(DU-/^ 
;^7^ ;i^^5' 3 9 5 i:^t-LxmmMJ±Y s ^^t)iitf i d tcff^ LT J: v^o 
[0 0 6 51 

izVyyi/^^ 3 9 3 im^^fz:^K h y > y 7. ^ izjX^X . F ET^V U-i:m^^X i> 
[0 0 6 6 ] 

[0 0 6 71 

Obtcisv^T. P^'jLi^- h I c 3 1 b(i. ^ 1 ^WS^t) ^ <7) h l^#lcit^$;M/i:0'JE 
lllg&3 2, itmn^^mm^3 3 , PWMI1II^3 4, ^^-V^°y^3 5 , 7°';K7-Y7^ 

01^3 6, mm'm^m^mm3 sizmx.x^ mi%imm(r>i>(Dt[tmm(^mti:i>yy y 
:^^~Ym^3 1 h. m.tmmmni3 9 b ^«x.tv^^o 

[0 0 6 81 

iO^*,, y7 hT.^ - MiISS3 7 b(i^ m^i^^S 1 b^O^MA^. 
fzmf^<DW\. /^°^^v^.M^^|J^5l^$^^^^^';^xfl^lllE&3 7 1 . /^°;^;^%±(llim3 7 1 
iim^^^tzJ'^)^ 7m^m~^^c>X Oli ' OFFiljf^L. PWMIlli^ 3 4 75^~7°'J Yv^y' 
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t-ri9W XT XT o — osooov 



UliE&S 6 UPWM<i-^^tt|&1-^ft##iif&tC, FET4 ^OFFl-^«-^l--x;W 
(io-lx^;!/) ^5^$IJfitJUenj!jn1-'5) 3 7 3 t^^h^j:^o 

[0 0 6 9] 

[0 0 7 01 

i/t. ^^°;^x^^|Hlj^&3 7 1 (i. :^ > ^ i} , mWMW: 1 h ^(r> XtlMS. 
[0 0 7 1 1 

i-r'?)n-/N°X7 ^ 3 9 5 n-y^^y ^ 3 9 5 ^^tLXM^ ji^/^tz^MMJ± 

aiUll^S 9 2 <!:;6^i^>^-5.o 
[0 0 7 21 

^LT. mi±t^itilllj^3 9 2(±. #Hsmi±V s75^^±#»M^^x-C±#L/t;0^5;i»\ 
[ 0 0 7 3 ] 

- V 3 > S W;^^' 0 N $ :fxT . #0smJ± V s /&^'±#*fitt it 1 w ^ mffiltai HII^ 3 
9 2 ;6^';|^mi->2) mEE^ailHi^ 3 9 2 (i. U -t h jg-^^ 7 x ^ y ^^;i/>d^'b^^T 
7-^ y'')y^}V\,zmt'^^. /^•;^>?.^^IHli^3 7 i ^^ScT^o 
[0 0 7 4 1 

3 7 SyJi^^ON • OF Filif^-r-So 
[0 0 7 51 

3 6 (Cj;oTFET4;ii^^0N@^$;fx^'fjlJ: < i) . 5 0%mT-e^>l. 
[0 0 7 61 

. PWM[IIi^3 4 -e^^^itTt PWM«-^75^ ^<Dtt-f') Yy ^ ^m^3 &{zm^^it 

^ i ^ tl^ . F ET 4 Ti^^y 7 h/6^<^^#0;2>-r (ON • OFF) WiV^ 

[0 0 7 71 

^ofl, #BsmJ±V s;i>^~J^>v><7)$&Iii^t:ct i9fiT1->2>t. PWMIil{^3 4 (i. it«F^ 
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x.^i:. 7°-; K7^riPljf&3 6(i. ttl:;'3«E V 2 Ox ^ - x Jt^ 1 0 0%(;IS:^L. F 
ET 4 ^0N@^1--2>o 
[0 0 7 8 ] 

Ptic, 7°'; 7'[ali^3 6 (iONSg^^MPt-r-i) (H* 1 ilgOJi>v^^$^KlMP^^# 

H3o ) o 

[0 0 7 9] 

-t 7 hiw'^-^T ^ 7^ 4 yi^^)\^{zmMLx. /^°;^y^|§^I^li^§3 7 1 ^ -tr -y M-^o -eo 

V-t^ (ll4^2 1iISOa:>v>$&KiiiF^^#BS, ) 
[0 0 8 0] 

±-t^^t:fy^X^^o 
[0 0 8 1 1 

^Tt. *^Jfef^«^t?{i. #HS«I±V s *n-/N"X7^ 3 9 5 ^^^LT^ ii^T'V^ 
-2.7ti6. i^i^<7)7^Xt;J:^i»B#fi<j^rmi±|^TlCjttLT#tg|5I^IIiIg&3 9 hm'fWl 

[0 0 8 2] 
[0 0 8 3 ] 

m^l£. ±l5^Mff^Ss"C(±. A:^7 ^ 2 F E T 4 <!:c7)^(7)SmiSI^^^^^-V- V 
4^° > 7° 3 5 O n > r SO^'y- V:^hyy 7°m^ SO^yr^^C 4 ^Mtl'^iM^ L 

[0 0 8 41 

X. ±fS**fe?F^i^tCi3V^T. «ffi^ailll^3 9 1, 3 9 2 (±. #BS^j±v s t LT. A 

tiy ^ 2<7){iit}^ {7.^ y^yW^^\y-9 Z 0 , 3 0 a, SObOAtl^) ^# 
BS^-^.i: LT#Bsmi±V s ^^^9ii^-ev>^^^ A;'J7^ 2 OA;d3a^> ^^-y^^^* 
l^^-^lx-^SO, 3 0 a, 3 0b(7)i±5tl« (BP^ v U -X 1^4=^^ Ix- ^ 4 0 OA;':^) 
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